ABSTRACT
The hot working behaviour of some hot isostatically pressed low carbon Mar M200 superalloy compacts has been examined by means of axisymmetric compression testing in the range 105O'C to 12OO'C at constant true strain rates between 10m4 s-l and 1 s,-l. The compacts were pressed either below or above the y' solvus to obtain grain sizes in the range 2-8 urn or 20-200 urn respectively. The fine grained compacts deformed superplastically at all temperatures and at strain rates in the range from 10m4 s-l to 10m2 s-l. Under these conditions the strain rate sensitivity exponent m was about 0.6. The coarse grained compacts produced peak flow stresses 3 to 6 tines larger than the fine grained material and showed a strain rate sensitivity exponent of about 0.12 under the same working conditions. The powder chemistry and mesh size distribution are given in Table 1 .
Four sets of HIP pressing conditions were used as given in Table 2 . Since the y' solvus is 12OO'C ?. 15'C, HIP 1 represents a two phase y+y' condition, HIP 2 a partial y' solution condition, and HIP 3 and HIP 4 full solution conditions.
The grain sizes and gamma-prime particle sizes present after pressingare given in Table 2 , and selected microstructures shown in Fig. 1 
RESULTS
The effects of prior thermomechanical history and testing conditions of temperature and strain rate are examined below.
Flow Curves
The stress-strain curves of the four compacts were qualitatively similar as shown in Fig. 2 .
Each curve depicts a microstrain region and an apparent macroyield followed by rapid work hardening to a peak flow stress. The peak flow stress is followed by softening where the flow stress falls asymptotically towards a steady state value at high strains. The peak stress, the strain at peak stress and the degree and rate of work hardening and flow softening are dependent on the prior thermal history and microstructure of the compact. The finer the initial grain size, the lower the peak flow stress and the higher the strain at peak stress. Furthermore,the differences in flow behaviour are more pronounced at low strain rates and low temperatures over the ranges investigated.
Under identical testing conditions, the coarse grained compacts undergo considerably more flow softening but take longer to reach steady state as shown in Fig. 3. Figure  3b shows that at c = 1. 
